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(57) New dyes of formula (I) give blue to green shades on polyamide fibres: 
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KbK-C 1 



wherein C 1 is an optionally substituted 1 ,2-dihydroquinoline coupler and each R is a substituent. 



Formulae in the printed specification were reproduced from drawings submitted after the date of filing, in accordance with 
Rule 20(14) of the Patents Rules 1982. 
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SPECIFICATION 

Disperse and acid azo dyes from 2-aminothiophene and 1 ,2-dihydroquinoiine couplers 

5 This invention concerns disperse and acid dyes particularly suited for the dyeing of polyamide 5 
fibres. 

The dyes of the present invention are made by coupling a diazotized 2-aminothiophene with a 
1 ,2-dihydroquinoline coupler and so have the general formula: 

10 10 
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0-3 II !U N ^. C 1 

15 15 
wherein C 1 is an unsubstituted or substituted 1 ,2-dihydroquinoline moiety and each R is a 
halogen atom or an alkyl, alkoxy, alkanoyl, nitro, alkylsulfonyl, S0 2 NH 2 , S0 2 NHalkyl, S0 2 N(al- 
kyl) 2 , SO a M, alkyl-S0 3 M, CONH 2 , CONHalkyl, CON(alkyl) 2 , alkoxycarbonyl, alkanoyloxy, S0 3 al- 
kyl, arylsulfonyl, acylamido, aryl, aroyl, aryloxy, aryfthio, alkenyl of 2-8 carbon atoms, 

20 alkenylthio of 2-8 carbon atoms, cyclohexyl, cyclohexylthio, cyclohexylsuifonyl, cyano, thiocy- 20 
ano, S0 3 C 6 H 5 , or alkylthio group, M being hydrogen, sodium, potassium, ammonium, Ca/2, 
Zn/2 or a colourless cation of a primary, secondary or tertiary aliphatic or aromatic amine. Any 
alkyl, alkenyl or cyclic moiety in a group R may be substituted as specified below. 
Preferred dyes of the invention are of the general formula: 

25 25 
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35 wherein R, is H or an alkyl aryl, or cyclohexyl group; R z and R 3 are each independently selected 35 
from H and alkyl; R 4 is H r alkyl or alkyl-S0 3 M; and R 5 is H, alkyl, alkoxy, alkenyl of 2-8 
carbons, halogen, acylamido, alkylthio or formamido, wherein any alkyl moiety may be 
substituted with 1-3 of - OH, halogen, -CN, alkoxy, SO a M, alkylthio, alkanyoyt, alkanoyloxy, 
or alkoxycarbonyl; and wherein any alkyl, aTkenyl and cyclic moieties in the defined ring 

40 substituents of the tbiophene or in R, may bear up to three substituents different from the 40 
moiety and independently selected from hydroxy, alkyl, alkoxy, aryl, aryloxy, cyclohexyl, furyl, 
(C 4 H 3 0), aroyloxy, alkoxycarbonyl, alkanoyloxy, S0 2 NH 2 , S0 3 M, alkyl-S0 3 M, S0 2 NHaryl, S0 2 N- 
Halkyl S0 2 N(alkyl) 2 , NHCOOalkyl, NHCONHalkyl, acylamido, alkylsulfonamido, succinimido 
(C 4 H 4 0 2 N), glutarimido (C B H 6 0 2 N), aroyl, phthalimido <C 8 H 4 0 2 N), 1-(2-pyrrolidono) (C 4 H e OH), 

45 cyclohexoxy, cyano, CONH 2 , CONHalkyl, CON{alkyl) 2 , alkoxy-alkoxy, alkylthio, halogen, arylthio, 45 
alkylsulfonyl, aryfsulfonyl, alkoxycarbonylamino, — N0 2 and aryloxy. 

The various alkyl and alkylene moieties in, for example, alkoxy, aikanoyl and the like within 
the above definitions of R, - R 5 , and the thiophene ring substituents preferably have 1-6 
carbons, and they and the alkenyl groups are straight or branched chain. 

50 Preferred dyes of the present invention are where the thiophene ring substituents are selected 50 
from alkyl, nitro, CONH 2 , CONHalkyl, C0N(alkyl) 2 , alkyl-S0 3 M, S0 2 -alkyl, S0 2 -aryl, alkoxycarbo- 
nyl, CONHalkyl-OH, S0 2 NH 2 , S0 2 NHalkyI, and S0 2 N-(alkyt) 2 . 

The dyes of this invention impart blue to green shades on fibers, particularly poiyamides, 
exhibiting improvements in fastness to one or more of light, ozone, perspiration, oxides of 

55 nitrogen, washing, sublimation and crocking, and show improvements in one or more of 55 
leveling, transfer, pH stability, exhaustion, build and are non-red flaring. 

The diazo components used in this invention are prepared according to procedures well 
known to the art. 

The preparation of the sulfonated 1 ,2-dihydroquinoline is given in German Offen. 3,005,874 
60 (C.A. 34, 15593K, 1981) and comprises sulfonating the 4-alkyM,2-dihydroquinoline with 60 
H 2 S0 4 , CIS0 3 H. and/or S0 3 and converting, if desired, the acid group to its salt in known 
manner. The present disperse dyes may be applied to polyamide fibers by conventional dyeing 
procedures, e.g., dispersed in a iignin sulfonate and dyed at 98 °C. on nylon fabric for one hour 
from an aqueous bath, 

65 The acid dyes of the invention may be applied to polyamide fiber by the following method: 65 
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The test dye, as a mixture with a sulphate such as ammonium sulfate, is pasted with boiling 
water and then made up to a known volume with water to give a weight ratio of water to dye of 
in ?u r percent on we 'ght of fiber (owf) of a lignin sulphonate leveling agent is added, 
s S^I!? r fa y. amm o"i"'" acetate {about 3.0% owf) to adjust the pH to 6. The initial dyeing 

m ? 'f fi* C „-t , I Ch J , ,S ra,sed to the final temperture of 98*C. for 30 minutes. The 5 

dye bath is held at 98 C. for 60 minutes, then cooled, and the test fabric given a warm water 
rinse and air drying. 

The following examples illustrate procedures which are generally applicable for preparation of 

to tl nnt^LTw r 8 , 3 "?^ 68 - The e « m P les ars incl »ded merely for purposes of illustration and 

TO are not intended to limit the scope of the invention. 10 

EXAMPLE 1 

W — Preparation of l^-Dihydro^A^-TetramBthylquinotine 

1* Th3 r«SlL n L (5 + 3 S* 9 ' , , a «.)? din !, (6 . 9 - ) a ,T a Merged to a 2 liter, 3 neck, round bottom flask. 

1 5 The reaction is heated to 1 55'C. and about 3500 g. of acetone is added at 1 55-1 60*C 1 5 

beneath the surface over a 12 hour period. A mixture of acetone and water distills off during the 
t l°£nl react,on m,xture 's heated one-half hour at 1 60'C. and then distilled to leave 

I ja J:^' iaL ' 2 - dih y^o-2,2,4,7-tetramethylquinoline boiling at 1 07-1 1 1 'C. at 0.55 mm., 
™ JjrJ \* u e . 11 de . s,red - for sample, to obtain the >N-ethyl derivative, the above 
20 product can be ethylated with triethylphosphate in the presence of ethyl iodide. 20 

(b) — Diazotization and Coupling 

2-Amino-3-carbomethoxy-5-isobutyryl thiophene (1 1 .35 g., 0.05 mole) was added to 60% 
aqueous acetic acid (125.0 cm 3 ), with stirring, followed by concentrated sulphuric acid (10.0 
25 cm*). The mixture was cooled to O'C. Sodium nitrite (3.59 g.. 0.05 mole) was added to 25 
concentrated sulphuric acid (46.0 cc.) and the solution heated to 70*C, for 5 minutes. On 
cooling to 0 C. the solution was added slowly to the above amine mixture, at 0-5'C. After 
stirring at U-5 C. for a further one hour, the diazo solution was added to 1-ethyi-2,2,4,7- 
^^hy'^-^'hydro-quinoline (10.75 g., 0.05 mole) in 50% aqueous ethanol (54.0 cc.) 

wTrmed n tnro^T e aCetate (2 ° 5 w 9> ' * -^ 5 * C - After Stir " n 9 * °~ 5 ' C ' for one "OurNhe dye was 30 
warmed to room temperature and precipitated by adding to cold water. The product was filtered 
and washed well with water to yield 1 1 .32 g. (50%) of the final dye product I, of the formula 



35 



,_.Ws _ H 

j V is V 



CH 3 



40 ch£ y \* 3 



35 



40 



45 EXAMPLE 2 

Dye I (4.53 g., 0.01 mole) was dissolved in 23 cc. of dimethylformamide and 10 cc of 40% 45 
aqueous methylamme was added and stirred at room temperature for 1 2 hours The mixture 
was noured ntn 1 fin ,»,-.♦«, i *i . . ... . "ours, ine mixture 



50 



water to yi eld 4.06 g. (90%) of the final dye product, II, of the formula 



50 



55 cc^cH , 

C 2 H 5 

60 

EXAMPLE 3 {,,) 
65 e th U anoPamine bOVG Pr ° Cedure in ^ Bm ^ e 2 ' D * e 1,1 of the formu| a belov* was prepared from 

65 
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(III) 

EXAMPLE 4 

15 2-Amino-3-carbomethoxy-5-isobutyryfthiophene (2.27 g. r 0.01 mole) was added to 60% 15 
aqueous acetic acid (25.0 cc), with stirring, followed by concentrated sulphuric acid (2.0 cc). 
The mixture was cooled to O'C. Sodium nitrite (0.72 g., 0.01 04 mole) was added to 
concentrated sulphuric acid (9.2 cc.) and the solution heted to 70'C, for 5 minutes. On cooling 
to 0*C. the solution was added slowly to the above amine mixture, at 0-5 *C. After stirring at 

20 0-5°C* for a further 1 hour, the diazo solution was added to the potassium salt of 1~ethyl-2.2,7- 20 
trimethyl-1,2-dihydroquinolin-4-yl-methyl sulphonic acid (3.33 g. r 0.01 mole), in water (1 1 .0 
cc.)at<5"C. 

After stirring at 0-5 "C. for 1 hour the dye was warmed to room temperture and precipitated 
by adding to saturated potassium chloride solution. The product was filtered and washed with 
25 diethyl ether, to yield 3,70 g. (64.8%) of the final dye product, IV. 25 



30 , rM , f^C***** 30 

C< »S V ^ 

35 tiv) 2 5 35 



EXAMPLE 5 

40 Dye IV (5.71 g., 0.01 mole) was dissolved in a 30% ethanolic solution of methylamine (28.5 40 
cc.) and stirred at room temperature for 2 hours. The excess ethanol and methylamine were 
evaporated, yielding 5.70 g. (100%) of the final dye product, V, 



45 45 

50 CB £ %s y\ H2 50 

(V) 

55 55 
EXAMPLE 6 

Using the above procedure, in Example 5, Dye VI was prepared from ethanolamine, resulting 
in a yield of 6.0 g. (100%). 
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The following table gives additional exemplary dyes of the present invention 
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CLAIMS 

1 . A dye of the formula 

wherein C 1 is a 1,2-dihydroquinoline moiety which is unsubstituted or substituted, and wherein 
10 each R is alkyl, alkoxy, alkanoyJ, - N0 2 , halogen, alkylsulfonyi, S0 2 NH,, SO,NHalkyl SCNfal- 10 
kyl) 2 S0 3 M, alkyl-S0 3 M, CONH 2 . CONHalkyI, CON(aIkyl> 2 . alkoxycarbonyl, alkanoyloxy, S0 3 - 
alkyl, arylsulfonyl, acylamido, aryl, aroyl, aryloxy, arylthio, alkenyl of 2-8 carbons, alkenylthio 
cyclohexylthio, S0 3 C 6 H 5 , cyano, thiocyano, cyclohexyl-sulfonyl, alkylthio, or cyclohexyl, any 
alkyl, alkenyl or cyclic moiety in a substituent R possibly bearing up to three substituents 
1 5 different from the moiety and independently selected from hydroxy, aklkyl, alkoxy, aryl, aryloxy 1 5 
cyclohexyl furyl (C 4 H 3 0). aroyloxy, alkoxycarbonyl, alkanoyloxy, S0 2 NH 2 , S0 3 M, alkyl-S0,M, 
S0 2 NH-aryl, S0 2 NHalkyl, S0 a N(alkyl) 2 , NHCOO-alkyl, NHCONHalkyl, acylamido, alkylsuffonam- 
ido, succinimido (C 4 H 4 0 2 N), glutarimido (C s H 8 0 2 N), aroyl, phthalimido (C a H 4 0,N), 1-(2-pyrroli- 
dono) <C 4 H 6 0H), cyano, C0NH 2 , CONHalkyI, CON{alkyl) 2 , alkoxyalkoxy, alkylthio, halogen, 
20 cyclohexoxy, arylthio, alkylsulfonyi, arylsulfonyl, alkoxycarbonylamino, - N0 2 and aryloxy and 20 
M being selected from H, Na, K, NH 4 , Ca/2, Zn/2 and colorless cations of primary, secondary 
and tertiary aliphatic and aryl amines. 

2. A dye according to Claim 1 wherein the coupler C has the formula 
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wherein is H or a group selected from alkyl, aryl, and cyclohexyl; R, and R, are each 
35 independently selected from H and alkyl; R 4 is H, alkyl or alkyl-S0 3 M, and R s is selected from 35 
' a'kyl, alkoxy, alkenyl of 2-8 carbons, halogen, acylamido, alkylthio and formamido, wherein 
any alkyl moiety may be substituted with 1 -3 of - OH, halogen, - CN, - S0,M, alkoxy 
alkylthio, alkanoyl, alkanoyloxy, or alkoxycarbonyl; and wherein any alkyl, alkenyl and cyclic 
moieties in the defined ring substituents of the thiophene and of R, may bear up to three 
40 substituents different from the moiety and independently selected from hydroxy, alkyl, alkoxy 40 
aryl, arytoxy, cyclohexyl, furyl, (C 4 H 3 0), aroyloxy, alkoxycarbonyl, alkanoyloxy, S0 2 NH,, SOJN- 
Haryl, S0 2 NHalkyl, SO a M, S0 2 N(alkyl) 2 , NHCOOalkyl, NHCONHalkyl, acylamido, alkylsulfonam- 
ido, succinimido <C 4 H 4 0 2 N), glutarimido (C 5 H B 0 2 N), aroyl, phthalimido <C a H 4 0 2 N), 1-<2-pyrroli- 
dino) (C 4 H 8 0H), cyano, C0NH 2 , CONHalkyI, C0N(alkyl) 2 , alkoxyalkoxy, alkylthio, halogen 
4o cyclohexoxy, arylthio, alkylsulfonyi, arylsulfonyl, alkoxycarbonylamino, - N0 2 and aryloxy 45 
iiTi \ Ve l ^^ dm r H>^f} m . 2 therein the thiophene ring substituents are selected from 
alkyl, nitro, C0NH 2 , CONHalkyI, C0N{alkyl) 2 , CN, S0 2 alkyl, alkyl-S0 3 M, SO,aryl alkoxycarbo- 
nyl, CONHalkyl-OH, S0 2 NH 2 , S0 2 NHalkyl, and S0 2 N{alkyl) 2 . 2 aiKoxycarbo 
4. The dye according to Claim 1 of the formula 



5. The dye according to Claim 1 of the formula 
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6. The dye according to Claim 1 of the formula 
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7. The dye according to Claim 1 of the formula 
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8. The dye according to Claim 1 of the formula 
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65 10. The dye according to Claim 1 of the formula 
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9. The dye according to Claim 1 of the formula 
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1 1 . The dye according to Claim 1 of the formula 
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12, The dye according to Claim 1 of the formula 
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14. The dye according to Claim 1 of the formula 
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65 1 5. The dye according to Claim 1 of the formula 65 
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40 13. The dye according to Claim 1 of the formula 40 
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16. The dye according to Claim 1 of the formula 
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1 7. The dye according to Claim 1 of the formula 
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18. The dye according to Claim 1 of the formula 
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1 9. The dye according to Claim 1 of the formula 
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65 20. The dye according to Claim 1 of the formula 65 
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21 . The dye according to Claim 1 of the formula 
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